Immunocytochemical localization of opsin in degenerating photoreceptors of RCS rats and rd and rds mice.
Opsin is normally sequestered predominantly in the outer segment disc and plasma membranes of adult photoreceptors. Absence of opsin from the inner segment plasma membrane in normal photoreceptors is probably not due to the inability of the inner segment plasma membrane to retain opsin. Rather, in the adult mammalian retina, if opsin is inserted at sites in the apical inner segment plasma membrane, in a fashion comparable to the pathway in amphibians, it is rapidly transported predominantly to the outer segment by unknown mechanisms. Dystrophic rds retinas, lacking an outer segment, display newly synthesized opsin throughout the plasma membrane. If opsin is transported to the inner segment plasma membrane as a specific insertional site, diffusion in the plane of the membrane may redistribute opsin throughout the plasma membrane which encloses the nucleus and the synaptic terminal. Alternatively, opsin may be inserted randomly throughout the entire cell's plasmalemma beneath the cilium. Selective transport to the outer segment may preferentially clear the inner segment of most of its opsin and nearly clear the perikaryal and synaptic terminal's plasmalemma in normal cells. In dystrophic retinas, however, as outer segments degenerate or fail to form, opsin is detected readily in the remaining plasma membrane sites. In the rd mouse, some of the opsin molecules in the inner segment plasma membrane might be newly synthesized while others may arise from molecules which reached the inner segment by back-diffusion from the outer segment at least at early stages in the degeneration while outer segments survive. The opsin in the plasma membrane which envelopes the residual rod nuclei and synaptic terminals in dystrophic retinas may account for the persisting light perception in retinas which have lost both the rod outer and inner segments. Dystrophic retinas, such as the rd mouse and RCS rats and possibly human RP retinas, in which cone nuclei survive long after rods disappear, might retain light perception because of cone photo-pigments in the outer nuclear and outer plexiform layers. To explore these questions further, the localization of other components of the transduction cascade and the determination of the efficiency of their coupling in dystrophic cells is necessary. We need to know where the cyclic GMP-sensitive sodium channels lie in these dystrophic cells and the cellular requirements for proximity of these components to generate a signal. Outer segment-free photoreceptors, bearing opsin in their plasma membranes, resemble other cells which have receptor-mediated alterations in membrane permeability to ions.(ABSTRACT TRUNCATED AT 400 WORDS)